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ABSTRACT

Phytophthora boll ret of cotton (Gossypium hirsutum L,), ai>apparently new disease of cotton in Louisiana, has been found to
occur in 12 of 19 cotton producing areas surveyed in the state.
Although the disease was not found in certain adjacent parishes,
possibly because of drought conditions or other unknown reasons, it
is concluded that the disease is widely distributed in the state.
Isolates collected from different cotton growing parishes of
the state when placed under bracts on healthy bolls caused disease
in the absence of wounds and resulted in the same symptoms as those
found on naturally infected cotton bolls.
All isolates grew best at pH 5 on oatmeal agar at 30 C.

After

inoculation into certain fruits and vegetables, all isolates showed
similar symptoms.

Growth rate studies on different media, at a

range of temperatures and pH concentrations, and on numerous fruits
and vegetables showed differences among isolates.

Also, there were

significant cultural and pathogenic differences among the isolates, how
ever the differences were not considered sufficient for differentiation.
From the results of these studies it is concluded that the fungal iso
lates collected in Louisiana belong to one species, Phytophthora
parasitica Dast.

INTRODUCTION

For the past several years, annual surveys of the Louisiana
cotton crop have been made for the purpose of estimating losses from
cotton boll rots and to identify the principal causal agents.

In

September 1967, rotted bolls of a different character from those
usually observed were found in an area on the Northeast Louisiana
Branch Experiment Station, St. Joseph, Louisiana.

Although the

diseased fruits resembled those attacked by Rhizoctonla solani
Khhn (Pellicularia filamentosa (Pat.) Rogers), isolationreinoculation studies showed the causal agent to resemble
members of the genus Phytophthora.
In 1968, a state survey of 19 cotton growing parishes was made
to determine if this boll rot was present in other cotton growing
parishes.

What appeared to be the same fungus was isolated from

rotted bolls collected from 12 of the 19 parishes surveyed.

It is

essential to know not only the Identity of the causal agent of
disease but also if more than one causal agent is involved.
The purpose of this study was to compare the several fungal
isolates, first as to their possible identity and, second, as to their
similarity inasiauchas they were found widely scattered in the state.
A preliminary examination of the original isolates suggested
that this fungus was a member of the genus Phytophthora.
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LITERATURE REVIEW

Very little useful information, has been found in the literature
on the soft rot of cotton bolls caused by members of the genus
Phytophthora.

A survey of the world literature records the presence

of Phytophthora spp. on cotton in China, El Salvador, Florida, India,,
Mississippi, and the West Indies.
According to Nowell (9), the soft rot of cotton bolls caused by
Phytophthora sp. was first reported from the island of Montserrat in
the West Indies by W. Robson in 1910.

In this initial report, Robson

noted that unopened green bolls with blackened tips were very common
but that only bolls near the ground were diseased.

Later, in 1917,

Nowell (9) described a disease of cotton bolls on the island of St.
Vincent in which the walls of the boll turned brown and were covered
with a glistening powder or white cottony envelope.

Isolation and

identification showed the causal organism to be a member of the genus
Phytophthora.

In both cases the disease was reported to be extremely

destructive during periods of wet weather (9).
Reports of the disease from other areas are not as informative.
Tucker (12), in 1927, reported Phytophthora boll rot of cotton in
Puerto Rico for the first time.

He found that the severity of the

disease varied directly with moisture conditions.

Yang and Ling (14),

working on diseases of cotton, mentioned a. Phytophthora sp. as one of
the organisms involved in the boll rot complex in China.

Brief

references to the disease can also be found in the literature from
El Salvador (5) and India (10).

Only two reports of the genus Phytophthora occurring in asso
ciation with rotted cotton bolls grown inside the continental United
States have been found.

Work in Florida has shown Phytophthora

parasitica Dast. to be one of the causal agents of boll rot in that
state (3).

In Mississippi, Bagga (4), studying an old collection of

rotted bolls, reported the presence of a Phytophthora sp. but gave
no further information.
Three species of Phytophthora have been reported on cotton.
Nowell (9), in his report on the first observation of the soft rot
of bolls, noted that not all rots were caused by the same species' of
Phytophthora.

This was later shown to be true when it was determined

that the species causing boll rot in Montserrat was found to be P.
parasitica, while the species isolated from St. Vincent appeared to
be different (9).

Hopkins (7), working on the soft rot of cotton

bolls in the West Indies, reported three species of Phytophthora to
be the cause.

The three were identified as P. parasitica in Montserrat,

Phytophthora palmivora Butler in St. Vincent and a third, Phytophthora
sp., isolated from Trinidad which closely resembled the Montserrat
isolate (7).

]?. parasitica, has also been identified as the species

found in Florida (S),

Mississippi (4) and Puerto Rico (12), whereas

Phytophthora cactorum (Lebert and Cohn) Schroeter has been identified
by Crandall et al (5) to be the species present in El Salvador.
The destructive potential of the genus Phytophthora on cotton
can best be seen in reports from the West Indies.

In 1924 it was

shown that in St. Vincent, during periods of high humidity, the soft
rot of bolls caused by a Phytophthora sp. was responsible for a 25

percent loss in some instances (1).

The disease was even more

destructive in 1925 when numerous fields were found with 25 percent
of the bolls destroyed although some ran as high as 60 percent (2).
This high percentage of disease was attributed to the fact that the
cotton was planted so that the bolls matured during the wettest
months of the year (2).

Since then it has been shown that a change

in planting dates would decrease the percentage of boll rot.

One

such experiment designed to show t h e 'beneficial effects of late
planting demonstrated that the number of bolls destroyed on plants
planted in August was only 8.1 percent as compared to 64.4, 55.9
61.7 percent on three plots planted in July (3).

and

MATERIALS AND METHODS

Original isolation of the organism was made from diseased cotton
bolls collected from the Northeast Louisiana Branch Experiment Station,
St. Joseph, Louisiana.

Later, isolations were made from cotton trash

collected from this area in the fall of 1967.

The collected trash

was homogenized in a Waring Blender in an equal volume of water.
Fragments of the homogenized material were then placed under the bracts
of 20 healthy green bolls approximately 25 to 35 days old.

Plants with

inoculated bolls were then set in a mist type moist chamber in the
greenhouse.

As controls, plants with healthy bolls were placed in

the chamber next to the inoculated ones.
for symptoms.

Bolls were examined daily

Seven to ten days after inoculation some of the bolls

began to show symptoms.

These infected bolls were collected, washed

in five percent Clorox (sodium hypochlorite), dipped in 95 percent
ethyl alcohol and then flamed.

The bolls were then split open, and

discolored pieces of tissue from the internal vascular system were
removed, plated on potato dextrose agar and incubated at room tempera
ture.

Four to five days later transfers were made from the leading

margins of the fungal colonies, and pure cultures were established
for use in further studies.
Infected bolls collected in the survey of Louisiana cotton fields
were put in plastic bags, placed in an ice chest and returned to the
laboratory.

The samples were washed in five percent Clorox, dipped in

95 percent ethyl alcohol and flamed.
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Aseptically treated bolls were

cut iii half, and pieces of discolored tissue were removed from the
central vascular system, plated on water agar and incubated at
25 to 30 C.
Identification of field isolates was done on water agar.
Twenty-four to forty-eight hours after water agar plates were seeded
with infected tissue, production of microscopically identifiable
myeelia, sporangia and chlamydospores resulted.
allowed rapid identification of field isolates

This technique
(Figure 1).

lates were selected from these collections for study.

Six iso

The code number

and parishes from which they were collected are as follows:

Bossier-A,

East Carroll-B, Lafayette-C, Natchit6ches-D, Rapides-E, and Tensas-F.
Isolates were maintained by alternate transfers from oatmeal
agar to healthy surface sterilized cotton bolls.

Cultures remained

on oatmeal agar for 14 to 21 days and in cotton bolls for 6 to 7 days.
For pathogenicity studies of the six isolates inoculum was
prepared by placing an agar disc of each of the six isolates grown
on oatmeal agar under a bract of healthy green bolls (D. & P. L.
Smoothleaf

variety).

Inoculated bolls were then placed under a

mist type moist chamber and allowed to incubate until the fungus
appeared externally on the bolls.

This cottony envelope of mycelium

produced abundant sporangia which was used as inoculum.
Water agar was used as the culture medium for morphological
studies.

Disc transfers of the six isolates growing on oatmeal agar

for 72 hours were seeded on water agar plates.

These plates were

then allowed to incubate for 48 hours at 30 C before microscopic
morphological observations were made.

7

Figure 1.

Production of microscopically identifiable mycelia and
sporangia from infected tissue plated on water agar.
This was the method used in identification of field
isolates.

In an attempt to find the perfect stage of the fungus on
artificial media two procedures were employed:
One involved seeding solidified water agar and oatmeal agar
in Petri plates with each isolate, placing them in plastic bags, and
allowing them to incubate at room temperatures.

Every four to five

weeks agar disks were removed from the plates and observed micro
scopically for the presence of oospores.
The second procedure involved the mating, on solidified water
agar and oatmeal agar in Petri plates, of single sporangium of all six
isolates in all possible combinations.

These were incubated at 30 C

for ten days, at which time the line of junction between the two
strains was observed microscopically.
To obtain single spore isolates of chlamydospores and sporangia
discs of mycelial mats were placed in the center of the water agar
medium in Petri plates and incubated at 30 C.

Forty-eight hours later

the plates were examined under a binocular dissecting scope, and
single sporangia and chlamydospores were transferred to oatmeal agar
plates by means of a special fine pointed needle.
Four of the media used in isolate studies were malt, nutrient,
Leonian’s and bean pod agar, all of which were prepared according to
the Difco Manual (6).

The other media used were prepared as follows:

(a) oatmeal agar - 75 g of oatmeal (Quaker) were homogenized in 500 ml
of water and filtered through cheesecloth; the filtrate plus 15 g of
agar were added to an additional 500 ml of water and autoclaved;
(b) lima bean agar - 280 g of lima beans were autoclaved in 1000 ml
of water for 15 minutes, homogenized and strained through cheesecloth;

15 g of agar wore added to the filtrate and the medium reautzoclavcd;
(c)

soybean agar - 75 g of soybeans were soaked in 1000 ml of water

for 12 hours, homogenized and strained through cheesecloth; 15 g of
agar were added to the filtrate and the medium autoclaved;

(d) cotton

boll agar - 120 g of carpel walls were homogenized in 1000 ml of water
and strained through cheesecloth; 15 g of agar were added to the
filtrate and the medium autoclaved;

(e) cotton seed agar - 50 g of

cotton seeds were soaked in 1000 ml of water for 12 hours, homo
genized and strained through cheesecloth; 15 g of agar were added to
the filtrate and the medium autoclaved.

The final autoclaving for the

preparation of all media was 250 F at 15 lbs pressure for 15 minutes.
For hydrogen ion concentration studies the pH of oatmeal agar
was adjusted to levels between pH 2 and 13 using the method suggested
by Riker and Riker (11).

Mycelial discs, 6 mm in diameter, of the six

isolates were plated on appropriate media and incubated at 30 C.
Five Petri plates at each pH level were seeded with each isolate.
Colony diameters were measured every 24 hours for 72 hours and data
recorded.
In order to obtain additional information that might be useful
in the comparison of the six isolates, a host range study was made.
To do this the mature fruit or vegetable stage of various plant
species was surface sterilized with five percent Clorox for 15
minutes.

Bits of mycelium were then placed into a puncture wound

on the surface of the fruit or vegetable.

Controls consisted of

duplicate sets of fruits and vegetables punctured with a sterile

10
needle.

Following inoculation, fruits and vegetables were placed ir.

sterile glass moisture chambers and incubated at 30 G for 7 2 hours.
The taxonomic lcey used in species identification of the causal
organism was Tucker's Taxonomy of the Genus Phytophthora de Bary (13).
This key was consulted for species identification after results of
morphological, media, temperature, pH and host range studies had been
evaluated.

EXPERIMENTAL RESULTS

Survey of the Louisiana Cotton Fields
Parishes included in the survey are listed in Table 1.
Phytophthora sp. was isolated from rotted bolls collected from 12 of
19 parishes surveyed (Table 1).

The percentage of bolls from which

Phytophthora sp. was isolated ranged from a high of 100 percent in the
parishes of Bossier, East Carroll and Lafayette to a low of zero in
Caddo, Caldwell, Concordia, Franklin, Morehouse, Richland and West
Carroll.

Other parishes in which a high percentage of Phytophthora

sp. was found to occur included Madison, Saint Landry, Rapides,
Natchitoches and Tensas with percentages of 90, 83, 80, 70
respectively.

and 46,

In other parishes the percentage of Phytophthora sp.

was not as high, but the presence of the organism was recorded.
These included East Baton Rouge, Catahoula, Ouachita and Avoyelles
with percentages of 33, 20, 20

and 16, respectively.

Tests for Pathogenicity
Boll inoculations for pathogenicity studies of the original
isolation were made by placing an agar disc of inoculum 6 mm in
diameter under the bracts of 120 healthy green bolls which were
approximately 25 to 35 days old.

The plants containing the inocu

lated bolls were then put in a mist type moist chamber and checked
daily for symptoms.

Similar healthy bolls on the same plants served

as checks.

11
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Table 1.

Parishes surveyed and percent recovery of Phytophthora sp.
from diseased boll collections> 1968.

Parish__________________________________________ Percent recovery
Avoyelles

16

Bossier

100

Caddo

0

Caldwell

0

Catahoula

20

Concordia

0

East Baton Rouge

33

East Carroll

100

Franklin

0

Lafayette

100

Madison

90

Morehouse
Natchitoches

0
.

70

Ouachita

20

Rapides

80

Richland

0

Saint Landry

83

Tensas

46

West Carroll

0
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In this test the organism was isolated from the central
vascular system of 75 of the above inoculated bolls.

Similar

uninoculated bolls of several ages on the same plants remained
free of the disease.
To test for pathogenicity of the six isolates 20 healthy green
cotton bolls

(D. & P. L. Smoothleaf variety) three to 30 days old were

selected for each isolate.

Inoculation of these bolls consisted of

scraping mycelium and sporangia from the specially prepared rotted
bolls and placing the scrapings without boll or bract injury on the
boll surface beneath the bracts.

Plants with inoculated bolls were

then set in a mist type moist chamber.

Checks consisted of plants

with healthy noninoculated bolls set in the same chamber as the
inoculated ones.
Individual bolls were examined'daily for symptoms.
of initial symptom expression infected bolls were tagged.

At the time
The causal

organism was determined by examining microscopically tissue fragments
from rotted areas.
Reaction of healthy green cotton bolls to Phytophthora sp. is
given in Table 2.

Of the six isolates studied isolate B infected 85

percent of the bolls and C infected 80 percent.

The percentage of

bolls infected by D, A and E was 65, 55 and 50 percent, respectively.
The lowest number of bolls infected was by isolate F with 35 percent
infection.

Bolls infected by the six isolates showed the same

symptoms in all cases (Figure 2).
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Tabic 2.

Iso 1a te

Perccnta^a of bolls infected by the six Phyl:ophthorn sp.
isolates selected from the state survey.
Inoculum was
placed beneath a bract without injury to the boll or bract.

Number of bolls
i no cu 1a ted

Number of bolls
infected

Percent
infection

A

20

11

55

B

20

17

85

C

20

16

80

D

20

13

65

E

20

10

50

F

20

7

35

15

Figure 2.

Symptom expression of isolates A-F inoculated without
injury on healthy greenhouse grown bolls (D. & P. L.
Smoothleaf variety).
From left to right, top to bottom
control, A, B, C, control, D, E, F.
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S.tans and Symptoms
The infected tissue of a diseased boll appeared first to be blueblack to black in color (Figure 3).
face was black.

Within 48 hours, the entire sur

Immediately following,

the surface of the boll

became spongy and gradually developed into a soft, watery rot.
Under continuous wet conditions the fungus grew on the surface of
the boll.

Abundant sporangial and mycelial development on the boll

surface resulted in a white mealy appearance.

It is estimated that

under conditions of such high humidity a boll may be completely rotted
in two to three days.
If dry conditions occurred after initial infection, symptoms
varied.

In some cases symptoms were small, necrotic, brown spots

along a suture (Figure 4).

Otherwise, depending on the extent of

infection, symptoms under dry conditions could not be distinguished
from symptoms under wet conditions.
Under field conditions infection appeared to occur at the tip
of bolls in a majority of cases.

During the state survey, unopened

green bolls with blackened tips provided a clue to the presence of
the disease, and the organism was easily isolated from this infected
area (Figure 5).
The fungus was also isolated from the base of infected bolls
and discolored spots on the carpel walls and sutures (Figure 6).

The

number of bolls showing such symptoms was much lower than the number
showing tip infection.

In all cases the typical symptoms of infected

bolls were the same as described previously.

17

Figure 3.

Phytophthora boll rot of cotton on D. & P. L. Smoothleaf
variety.
Greenhouse inoculated bolls incubated in mist
type moist chamber.

Figure 4.

Phytophthora boll rot symptoms under dry conditions.
Necrotic areas such as this frequently were found developed
along sutures of field collected bolls.
The fungus was
easily isolated from such areas.
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Figure 5.

Tip infection, a typical symptom of Phytophthora boll rot
of cotton.
Natural field infection of unknown variety
collected during the state survey.
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Figure 6

Boll showing base infection caused by Phytophthora boll
rot. Natural field infection of unknown variety collected
during the state survey.
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Morphology of the Causal Organism
Morphological observations revealed no obvious differences
among the six isolates.

Studies showed young mycelium to be composed

of branching, nonseptate hyphae, becoming septate with age in some
cases (Figure 7).

Asexual reproduction by the development of

sporangia and chlamydospores was very common in all six isolates.
Sporangia
Although the sporangia of the various isolates were variable in
size, they all were light yellow in color, each with a definite apical
papilla (Figure 8).

They germinated either directly, by the emergence

of a germ tube, or indirectly, by the division of the contents into
a variable number of zoospores which appeared to be fully developed
within the sporangium (Figure 9).

Temperature studies showed that

the optimum conditions for the two processes to occur were different.
Observations of all six isolates showed direct germination occurring
at 30 C in a majority of the cases.

For zoospore production seeded

water agar plates of all six isolates were grown at 30 C for 48 hours.
Plates were then removed from the 30 C temperature and placed imme
diately in a temperature of 12 G for 30 minutes.

Abundant zoospore

production resulted.
Liberation of zoospores occurred either directly or through a
vesicle.

In a majority of the cases zoospores were liberated when

the papilla broke open at the tip of the sporangium.

Zoospore

emergence was observed through an opening which appeared smaller in
diameter than the zoospores (Figure 10).

When a vesicle was involved,

zoospores differentiated in the sporangium proper and passed into the
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o
Figure 7.

Typical nonseptate hyphae produced by the six isolates
when grown on water agar.

Figure 8.

Typical sporangium produced by the six isolates when
grown on water agar.
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Figure 9.

Fully developed zoospores within a sporangium.

Figure 10

Direct liberation of zoospores from sporangium produced
by the isolates when grown on water agar.
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vesicle as mature zoospores (Figure 11).
by the bursting of the vesicular wall.

Here liberation, occurred
After liberation, zoospores

swam about for a few minutes, became rounded and germinated by means
of a germ tube.
Measurements of the lengths and greatest diameters of ten
sporangia were made for the six isolates.

All work was done on

cultures grown on water agar plates seeded 48 hours previously.
Extremes and average measurements for the sporulating isolates are
listed in Table 3.

The data obtained (Tables 4 and 5) were analyzed

statistically, and the means were compared by Duncan’s Multiple Range
test for significance.
Data analysis for sporangia length showed isolates D, E and
A significantly different from isolates C and F.

Isolate B, although

not significantly different from isolates D, E, A and C, was signi
ficantly different from isolate F.

No significant difference was

shown between isolates C and F, but isolate F was significantly
smaller than isolates D, E, A and B.
Sporangia diameter data showed isolates D, E and B to be signi
ficantly different from isolate F.

Isolates C and A showed no signi

ficant difference from isolates D, E, B and F.

Isolate F was

significantly smaller than isolates D, E and B but was not signifi
cantly different from isolates C and A.
Chlamydospores
Abundant production of chlamydospores occurred on both oatmeal
and water agar.

These asexual bodies were spherical, nonpapillate,

thin to thick walled, brown in color and were produced on short

Figure 11.

Emergence of zoospores through a vesicle.
This was
observed in all isolates and in all cases zoospores
differentiated in the sporangium proper and passed
into the vesicle as mature zoospores.

28
Table 3.

Isolate

Extremes and average dimensions in microns of 10 sporangia
produced by the six isolates when grown on water agar for
48 hours at 30 C.

Extremes

Average

A

37.0-51.8

X

25.9-33.3

44.4 x 29.2

B

40.7-48.1

X

29.6-37.0

43.3 x 31.1

G

37.0-48.1

X

25.9-33.3

40.7 x 29.2

D

40.7-55.5

X

29.6-37.0

46.3 x 31.5

T-i

ii

40.7-51.8

X

25.9-37.0

45.5 x 31.5

F

37.0-44.4

X

25.6-33.3

39.6 x 28.5

Table 4.

Isolate

Average length in microns of 10 sporangia produced by the
six isolates when grown on water agar for 48 hours at 30 C.

Average length— ^

D

46.3 a

E

45.5 a

A

44.4 a

3

43.3 ab

C

40.7

be

F

39.6

c

a/Means not followed by the same letter are significantly different
at the 5% level.
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Table 5.

Average diameter in microns of 10 sporangia produced by the
six isolates when grown on water agar for 48 hours at 30 C.

Isolate

a/
Average diameter-

D

31.5 a

E

31.5 a

B

31.1 a

C

29.2 ab

A

29.2 ab

F

28.5

•

b

a/Means not followed by the same letter are significantly different
at the 57o level.
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hyphae

(Figure 12).

Germination occurred directly by the emergence

of a germ tube.
Extremes and average diameters of chlamydospores produced by
the isolates studied when grown on water agar are given in Table 6.
The data obtained (Table 7) were analyzed statistically, and the
means were compared by Duncan’s Multiple Range test for significance.
Data from chlamydospore measurements showed isolate F to be
significantly different from isolates D and A.

Isolates B, C and E

did not differ significantly from isolates F, D and A.
Perfect Stage
Although a large number of observations were made over a period
of months the occurrence of the perfect stage was observed only once
(Figure 13).

This observation of oospores with amphigynous type

antheridium was made on a four-month-old culture of isolate C growing
on oatmeal agar.

Since this initial discovery no other observation

of the perfect stage has been made.

Gultural Characteristics
In order to acquire information on the cultural characteristics
of the six isolates, studies involving various media, temperatures
and hydrogen ion concentrations were made.
Growth on Various Culture Media
The isolates were grown on the previously described culture
media to determine the medium which best suited each isolate.

A 6 mm

disk of mycelial mat grown on oatmeal agar for 72 hours was placed in
the center of an 8 cm disposable plastic Petri plate containing 10 to
12 ml of a specific medium.

Each isolate was seeded in this way on
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Figure 12.

Typical chlamydospore produced when the six isolates were
grown on water agar.
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Table 6.

Extreme and average diameter in microns of chlamydospores
produced by the six isolates when grown on water agar for
4S hours at 30 C.

Iso la to________________________ Extremes_________________________ Average
A

22.2

X

37.0

28.1

B

25.9

X

37.0

31.8

C

22.2

X

37.0

31.1

D

22.2

X

37.0

28.5

E

25.9

X

40.7

30.3

F

29.6

X

40.7

34.8

Table 7.

Isolate

Average diameter in microns of 10 chlamydospores produced
by the six isolates when grown on water agar for 48 hours
at 30 C.

Average diameter— ^

F

34.8 a

B

31.8 ab

C

31.1 ab

E

30.3 ab

D

28.5

b

A

28.1

b

a/Means not followed by the same letter are significantly different
at the 5 % level.
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Figure 13.

Oospore with amphigynous type antheridium produced in
four-month-old culture of isolate C.
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five Petri plates of each different medium and placed in a constant
temperature chamber.

The tempera.ture was maintained at 30 C at all

times.
Fungal colony diameter in each plate was measured every 24
hours for 72 hours.

The data, obtained (Table 8) were analyzed

statistically, and the means were compared by Duncan’s Multiple Range
Test for significance.
The six isolates studied grew best on oatmeal agar (Figure 14);
and failed to grow on bean pod and malt agar.

For five of the isolates

the second best growth rate was recorded on lima bean agar (Figure 15),
while the second best growth rate for isolate D was on soybean agar
(Figure 16), which was the third best for the other isolates.
Although the growth rate of the six isolates on lima bean and soybean
agar was significantly less than on oatmeal agar, it was high enough
to allow their use if oatmeal agar was not available or not desired.
Growth was also recorded on other media, but with the exception of
water agar, which was used in the study of fruiting structures, these
other media could not be recommended.
All six isolates were found to be exactly alike in all respects
except growth rate.

Since differences

among

the growth rate of

these six isolates did exist, it was decided to determine whether
the different growth rates were significant on all media.
Growth rates for the six isolates studied on all media are given
in Table 9.

The growth rate for isolate D was significantly greater

than for all other isolates studied.
growth rate was shown

No significant difference in

among . isolates B, F and E, but the growth
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Table S.

Growth rate in mm of the six fungal isolates after 72 hours
at 30 C in Petri plates containing different agar media.
Each figure is the average diameter of 30 colonies at three
time intervals.

a/
Colony diameter— '

Medium
Oatmeal Agar

54.60 a

Lima Bean Agar

43.20

Soybean Agar

41.27

Cotton Seed Agar

34.22

Cotton Boll Agar

-

25.17

Nutrient Agar

18.02

Leonian's Agar

15.82

Potato Dextrose Agar

13.59

b
c
d
e
f
g
h

Water Agar

9.36

i

Bean Pod Agar

0.00

j

Malt Agar

0.00

j

a/Means not followed by the same letter are significantly different
at the 5% level.

Figure
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Figure 15.

Six Phytophthora sp. isolates growing on lima bean agar
after 72 hours at 30 C. From left to right, top to
bottom, isolates A, B, C, D, E and F.

Figure
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Table 9.

Isolate

Growth rate in mm of the six fungal isolates after 72 hours
at 30 C on all media.
Each figure is the average diameter
of 55 colonies at three time intervals.

Colony diameter— ^

D

25.96 a

B

23.53

b

F

23.51

b

E

23.27

b

A

21.87

C

21.11

c
d

a/Means not followed by the same letter are significantly different
at the 57. level.

Table 10.

Isola te

Growth rate in mm of the six fungal isolates after 72 hours
at 30 C on oatmeal agar.
Each figure is the average
diameter of five colonies at three time intervals.

i•
a/
Colony diametei—

D

56.7 a

F

55.9 ab

B

55.4

be

A

55.3

be

E

54.3

c

C

50.2

d

a/Means not followed by the same letter are significantly different
at the 5 % level.
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rate for those three isolates was significantly less than for isolate
D and significantly greater than for isolates A and C.

Isolate A

grew significantly loss than isolates D, B, 3? and E, but its growth
rate was significantly greater than that of C.
Because significant differences in growth rates were shown
among the isolates when statistically analyzed on all media, it was
decided to determine if these significant differences and the result
ing rankings of the isolates were the same on the best five individual
media.
The growth rate of isolate D on oa.tmeal agar (Table 10) was'
significantly greater than the growth rates of isolates B, A, E
and G but not significantly different from that of isolate F.
Isolate F, although not significantly different from isolates D, B
and A in growth rate, grew significantly more than did isolates E
and G.

The growth rate of isolate E was not significantly different

from those of isolates B and A but was significantly greater than
chat of C.
Isolate B grew significantly more than all other isolates on
lima bean agar (Table 11).

The growth rates for isolates D and F

were significantly less than the growth rate of isolate B but were
significantly greater than those of isolates E, A and C.

Isolate E

grew significantly less on lima bean agar than isolates B, D and F,
but its growth rate was significantly, greater than the growth rates
of isolates A and C.
On soybean agar (Table 12) the growth rate of isolate D was
significantly greater than the growth rates of all other isolates
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Table 11.

Isolate

Growth rate la mm of the six fungal isolates after 72 hours
at 30 C on lima bean agar. Each figure is the average
diameter of five colonics at three time intervals.

a/
Colony diameter—

B

45.6 a

D

44.1

b

F

44.1

b

E

42.7

A

41.5

d

C

41.2

d

Table 12.

Isolate

c

Growth rate' in mm of the six fungal isolates after 72 hours
at 30 C on soybean agar. Each figure is the average
diameter of five colonies at three time intervals.

j•
a/
Colony diaxnetei.

D

46.3 a

F

43.0

b

E

41.3

c

B

41.2

c

C

37.9

d

A

37.4

d

a/Means not followed by the same letter are significantly different
at the 57 , level.
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studied.

Isolate F grew significantly less than isolate D, but its

growth rate 'was significantly greater than the growth rates of
isolates E, B, C and A.

Significant difference in growth rate

between isolates E and B 'was not shown, but the growth rates of
those two isolates were significantly less than those of isolates D
and F and significantly greater than those of isolates C and A.
The growth rate of isolate D on cotton seed a.gar (Table 13)
was significantly greater than the growth rates of all other isolates
studied.

Growth rates of isolates B, E and F were not significantly

different, but the three isolates did grow significantly less than
isolate D and significantly more than isolates A and C.

Isolate A

grew significantly less than all isolates except C.
On cotton boll agar (Table 14) no significant difference in
growth rate among isolates E, D and B was shown.

The grown rate of

isolate F was significantly less than the growth rates of the top
isolates but was significantly greater than those of isolates A and
C.

Isolate A had a significantly greater growth rate than isolate C,

but its growth rate was significantly less than the growth rates of
the top four isolates.
Temperature
In an experiment designed to determine the optimum temperature
for growth, five oatmeal agar plates for each of the isolates were
seeded and incubated in a growth chamber at 5, 10, 15, 20, 25, 30,
35 and 40 C.
temperatures.
hours.

A thermograph was placed in the chamber to record
Colony diameters were measured every 24 hours for 72
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Toblo 13.

Isolate

Growth rate In mm of the six Itmgal isolates alter 72 hours
at 30 C on cotton seed agar. Each figure is the average
diameter of five colonies at three time intervals.

a/
Colony diameter— '

D

37.3 a

B

35.6

b

E

35.2

b

F

34.4

b

A

32.8

C

30.1

c
d

a/Means not followed by the same letter are significantly different
at che 5% level.

Table 14.

Isolate

Growth rate in ram of the six fungal isolates after 72 hours
at 30 G on cotton boll agar. Each figure is the average
diameter of five colonies at three time intervals.

a/

Colony diameter—

E

28.1 a

D

28.1 a

B

28.0 a

F

24.4

A

21.8

c

C

20.6

d

b

a/Means not followed by the same letter are significantly different
at the 5% level.
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With the exception of growth rate variations, no obvious
difference among the six isolates was observed.

All six isolates

had a temperature range, for growth, from 15 to 35 C (Table 15).
Isolate growth at 30 C was significantly greater than at any other
temperature.

An increasing rate of growth in die 15 to 30 C tempera

ture range followed by a sharp decline in growth rate in temperatures
above 30 C was exhibited by all isolates.

Although the isolates grew

slowly at low and high temperatures, visible growth was detected at
15 C after 24 hours and measurable growth was detected at 35 C after
24 hours.
Growth rate variations of the isolates at all temperatures
were analyzed statistically to determine if significant differences
existed among the isolates (Table 16).

In this analysis isolate D

grew significantly more than isolates E, F, A and C.

Isolate B was

not significantly different from isolates D, E and F but its growth
rate was significantly greater than those of isolates A and C.

The

growth rate of isolate E, which was not significantly different from
the growth rates of isolates B and F, was significantly greater than
those of isolates A and C.

Isolate F was not significantly different

from isolates B, E and A in growth rate but grew significantly more
than isolate C.

No significant difference in growth rate was shown

between isolates A and F, but isolate A did grow significantly more
than isolate C.

The growth rate of isolate C was significantly less

than the growth rates of all other isolates.
Significant differences among the six isolates were shown to
occur at individual temperatures.

t,n audition, the ranking of the
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Table 15.

Growth rate in mm of the six fungal isolates after 72 hours
at different temperatures. Each figure is the average
diameter of 30 colonies at three time intervals.

Temperature C

Colony diameter— ^

30

54.4 a

25

50.6

20

38.6

15

18.9

35

12.6

10

00.0

f

40

00.0

f

b
c
d
e

a/Means not followed by the same letter are significantly different
at the 57o level.

Table 16.

Isolate

Growth rate in nun of the six fungal isolates after 72 hours
at all temperatures.
Each figure is the average diameter
of 35 colonies at three time intervals.

Colony diameter

D

22.80 a

E

22.41 ab

E

22.17

b

F

22.11

be

A

21.69

c

C

20.15

d

a/Means not followed by the same letter are significantly different
..t the 57o level.

a/
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isolates according to growth rate at individual temperatures was dif
ferent from isolate ranking when analyzed under combined temperatures.
Results show that for temperatures 20, 25 and 30 C isolate D grew
the best and C the poorest.

However,

the ranking of the other four

isolates varied at all three temperatures.
At 30 G (Table 17) no significant difference in growth rate was
shown among isolates D, F, and B, but these three isolates grew signi
ficantly more than isolates E, A and C.

Isolate E grew significantly

less than the top three isolates, but its growth was significantly
greater than isolates A and C.

The growth rate of isolate A was

significantly less than the growth rate of all isolates except isolate
G.

Isolate G grew significantly less than all other isolates

(Figure 17).
Data analysis of the six isolates at 25 C (Table 18) showed
no significant difference in growth rate between isolates D and B,
but these two isolates grew significantly more than isolates A, E, F
and C.

Isolate A grew significantly less than the top two isolates,

but its growth rate was significantly more than the growth rates of
isolates F and C.

Isolate E, although not significantly different from

A, grew significantly more than isolate C, but its growth rate was not
significantly greater than that of isolate F.

Isolate F was not

significantly different from isolate E in growth rate but did grow
significantly more than isolate C.

The growth rate for isolate C

was significantly less than the growth rates of all other isolates
(Figure 18).
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Table 17.

Iso 1.ate

Growth rate in mm of the six fungal isolates after 72 hours
at 30 C. Each figure is the average diameter of five
colonies at three time intervals.

Colony diameter— ^

D

56.7 a

F

55.9 a

B

55.8 a

E

54.5

A

53.1

C

50.2

b
c
d

a/Means not followed by the same letter are significantly different
at the 57, level.

Table 18.

Growth rate in mm of the six fungal isolates after 72 hours
at 25 C. Each figure is the average diameter of five
colonies at three time intervals.

Isolate________________________________________________Colony diameterD

53.2 a

B

53.1 a

A

51.2

b

E

50.2

be

F

49.3

c

B

46.7

a/Kaans not i o :lowed by the same letter are significantly different
at ._ne 5% level.

Figure 17.
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Figure 13.

Growth of the six Phytophthora sp. isolates after 72
hours at 25 G on oatmeal agar. From left to right, top
to bottom, A, B, C, D, S and F.
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At 20 C (Table 19) no significant difference in growth rate was
shown among isolates D, F and E, but these three isolates grew sig
nificantly

more chan isolates B, A and C.

Isolate B and A showed

no significant difference in growth rate but grew significantly less
than the top three isolates and significantly more than isolate C.
The growth rate for isolate G was significantly less than the growth
rates of all other isolates (Figure 19).
Hydrogen Ion Concentration
The six isolates grew at a pH range of from pH 3 to pH 12
(Table 20).

Maximum growth was recorded at pH 5, and no growth was

recorded at pH 2 and pH 13.

Growth rates at pH 6 to 10 were signi

ficantly less than those at pH 5, but were not low enough to prevent
additional studies at these pH values if it were found necessary.
Data analysis of isolate growth at all pH values (Table 21)
showed isolate D to have grown significantly more than the other
isolates.

Isolate S grew significantly more than isolates F, B, A

and C, but its growth rate was significantly less than that of
isolate D.

The growth rates of isolates F and B, which were signi

ficantly less than those of isolates D and E, were significantly
greater than those of isolates A and C.

Isolate A grew significantly

more than isolate C, but its growth rate was significantly less than
the top four isolates.

The growth rate of isolate C was significantly

less than the growth rates of all other isolates studied.
As in the media and temperature studies, the ranking of isolates
according to growth rate at individual pH values was different from the
ranking

at combined pH values.

At pH 5 (Table 22) no significant
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Table 19.

isolate

Growth rate in mm of the six fungal isolates after 72 hours
at 20 C. bach figure is the average diameter of five
colonies at three time intervals.
a/
Colony diameter”

D

40.9 a

F

40.5 a

E

39.7 a

B

38.1

b

A

37.4

b

C

35.1

c

a/Means not followed by the same letter are significantly different
at the 5% level.

Table 20.

Growth rate in mm of all fungal isolates on oatmeal agar
at various hydrogen-ion concentrations after 72 hours at
30 C. Each figure is the average diameter of 30 colonies
at three time intervals.

pH_______________________ .
_____________________________ Colony diameter— ^
5

56.7 a

6

54.6

9

53.0

c

7

52.9

c

8

52.7

c

10

50.6

11

4 4 .6

4

29.4

o
O

23.9

12

16.8

2

00.0

b

d
e
f
g
h
i

00.0
i
13
a/Means not followed by the same letter are significantly different at
the 57. level.
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Figure 19.

Growth of the six phytophthora sp. isolates after 72 hours
at 20 C on oatmeal agar. From left to right, top to
bottom A, B, C, D, E and F.

L* o

Table 21.

Isola te

Growth rate in mm of the six fungal isolates on oatmeal
agar at all levels of hydrogen ion concentration after
72 hours at 30 C. Each figure is the average diameter
of 60 colonies at three time intervals.

o/
Colony diameter-

D

36.3 a

E

35.4

b'

F

34.9

c

B

34.8

c

A

33.2

C

32.3

d
e

a/yeans not followed by the same letter are significantly different at
the 5% level.

Table 22.

Growth rate in mm of the six fungal isolates on oatmeal
agar at pH 5 ’after 72 hours at 30 C. Each figure is the
average diameter of five colonies at three time intervals.

a/
Isolate

Colony diameter

*
Uo

57.8 a

D

57.6 a

vj
X

57.4 a

F

56.8 a

A

56.7 a

C

53.7

b

a/Means not followed by the same letter are significantly different
at the 57, level.
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difference in growth rate arcong isolates B, D, E, F and A was shown,
but those isolates did grow significantly more than isolate C
(Figure 20).
Growth rates of isolates D and F at pH 6 (Table 23) were signi
ficantly greater than those of isolates E and C but did not differ
significantly from isolates B and A.

Isolates B and A were not

significantly different from isolates D, F and E in growth rate but
did grow significantly more than isolate C.

The growth rate of

isolate E, although not significantly different from isolates B and
A, was significantly less than the growth rates of isolates D a n d .F
but was significantly greater than the growth rate of isolate C.
Isolate G grew significantly less than all other isolates.
At pH 9 (Table 24) the growth rates of isolates F, E, D and B
were significantly greater than those of isolates A and C.

Isolates A

and C grew significantly less than the top four isolates.
Isolate D grew significantly more than all other isolates at
pH 7 (Table 25).

The growth rates for isolates F, E and B, which

were significantly less than the growth rate of isolate D, were
significantly greater than those of isolates C and A.

Isolate C grew ■

significantly less than the top four isolates, but its growth rate
was significantly greater than that of isolate A.

The growth rate

of isolate A was significantly less than the growth rates of all other
isolates.
Growth rates of isolates D, F and E were significantly higher
than those of isolates B, G and A at pH 8 (Table 26).

Isolate B

grew significantly less than the top three isolates, but its growth

Figure

Table 23.

Isola te

Growth ra te in 11:111 of the six fungal isolates on oatmeal
agar at pH 6 after 72 hours at 30 C. Each figure is the
average diameter of five colonies at three time intervals.

Colony diameter— ^

D

56.7 a

F

55.9 a

B

55.4 ab

A

55.3 ab

E

54.3

C

50.2

b
c

a/Means not follov/ed by the same letter are significantly different
at the 5% level.

Table 24.

Growth rate in mm of the six fungal isolates on oatmeal
agar at pH 9 after 72 hours at 30 C. Each figure is the
average diameter of five colonies at three time intervals.

a/
Isolate

Colony diameter

F

54.1 a

v~t
±

54.1 a

D

54.0 a

B

5 3 .6 a

A

51.7

b

C

50.5

b

a/Means not followed by the same letter are significantly different
at the 5'/o level.
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Table 25.

Growth rate in mm of the six fungal isolates on oatmeal
agar at pH 7 after 72 hours at 30 C. Each figure is the
average diameter of five colonies at three time intervals,

a/
Isola te

Colony di. meter

D

56.7 a

V
x

54.1

b

17

53.3

b

3

53.1

b

C

50.9

A

49.3

c
d

a/Me a.us not followed by the same letter are significantly different
at the 5% level.

Table 26.

Growth rate in mm of the six fungal isolates on oatmeal
agar at pH 8 after 72 hours at 30 C. Each figure is the
average diameter of five colonies at three time intervals.

Isolata_________________________________

cl

Colony diameter— '

D

55.3 a

F

54.9 a

E

54.9 a

B

52.3

C

49.8

c

A

49.1

c

b

a/Means not followed by the same letter are significantly different
at the 5 % level.
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rate was significantly higher than the growth rates of isolates C
and A.

The growth rates of isolates C and A were significantly less

than those of all other isolates studied.
At pH 10 (Table 27) isolates D and B grew significantly more
than isolates F, A and C.

The growth rate for isolate E was not

significantly different from isolates D, B and F but was significantly
greater than the growth rates of isolates A and G.

Isolate F did not

grow significantly more than isolate E, but its growth rate was sig
nificantly more than the growth rates of isolates A and C.

The

growth rates for isolates A and G were significantly less than those
of the other isolates studied.

Host Range Studies
Plant species used in host range tests with fruits and vege
tables are given in Table 28.

Results of inoculation of fruits and

vegetables (Table 29) show that all six isola.tes were pathogenic and
produced a brown soft rot on apple, bean, cucumber, eggplant, pepper
and tomato.

On carrot and orange all isolates produced a slight decay

and discoloration of exterior tissue.

No infection or change in color

or texture could be detected on Irish potato or sweet potato.
Figures 21 to 25 show the disease symptoms caused by the isolates on
some of the fruits and vegetables used in the host range studies.
Repeated attempts were made to induce infection of cotton and
soybean seedlings by adding inoculum to soils in which cotton and
soybean seed had been planted.
The fungus appeared to have no effect on either plant species.
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Table 27.

Growth rate in mm of the six fungal isolates on oatmeal
agar at pH 10 after 72 hours at 30 C. Each figure is
the average diameter of five colonies at three time
intervals.

a/
Isolate______________________________________________ Colony diameter—
D

53.3 a

B

52.9 a

E

51.9 ab

F

51.1

ii.

47.7

c

C

46.8

c

b

a/Means not followed by the same letter are significantly different
at the 5% level.
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Tabli

Plant spacics used in host range studies

Common name

Scientific name

Apple

Pyrus malus L.

Bean.

Phaseolus vulgaris

Carrot

Daucus carota L.

Cucumber

Cucurnis sativa

Eggplant

Solanum melongena L.

Irish potato

Sola num tub er o surn L •

Orange

Citrus sinensis L.

Pepper

Capsuum fruitescens L.

Sweet potato

Ipomoea batatas L.

Tomato

Lycopersicon esculentum Mill

Cotton seedlings

Gossypium hirsutum L.

Soybean seedlings

Glycine max Mer.
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Table 29.

Results obtained from the inoculation of mature fruits
and vegetables with each'of the six isolates.
In all
cases inoculated fruits and vegetables were incubated
at 30 G for 72 hours.

Plant tested

A

B

C

D

E

y

Control

Apple

D

D

D

D

D

D

ND

Bean

D

D

D

D

D

D

ND

Carrot

Dx

Dx

Dx

Dx

Dx

'1
D'"

ND

cucumber

D

D

D

D

D

D

ND

'-1C o ijd^ n t

D

D

D

D

D

D

ND

Orange

DX

DX

DX

Dx

Dx

Dx

ND

Pepper

D

D

D

D

D

D

ND

Potato (Irish)

ND

ND

ND

ND

ND

ND

ND

Sweet potato

ND

ND

ND

ND

ND

ND

ND

D

D

D

D

D

D

ND

Cotton seedlings

ND

'ND

ND

ND

ND

ID

ND

Soybean

ND

ND

ND

ND

ND

ND

ND

Tomato

"S

ND - Indicates no decay in the appear anco of the fruit or vegetables.
D - Indicates that rapid decay of the fruit or vegetable occurred.
Dx - Indicates a slight decay and discoloration.

igure 21.

Cucumber showing the effect of inoculation with
Phytophthora sp. after 72 hours at 30 C.
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Figure 22.

Tomato showing the effect of inoculation with
Phytophthora sp. after 72 hours at 30 G.
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Figure 23.

Apple showing the effect of inoculation with
Phytophthora sp. after 72 hours at 30 C.
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Figure 24.

Eggplant showing the effect of inoculation with
Phytophthora sp. after 72 hours at 30 C.

66

Figure 25.

Potato showing the effect of inoculation with
Phytophthora sp. after 72 hours at 30 C. No important
infection occurred.

DISCUSSION

I’hytophthora boll rot of cotton, a newly discovered disease of
this crop in Louisiana, was discovered in Tensas Parish in 1967.
Since then it has been found in 12 of 19 cotton growing parishes
surveyed (Table 1).
Six isolates selected at random from those collected from dif
ferent areas of the state were found to be pathogenic and able to
penetrate healthy green cotton bolls in the absence of wounds
(Table 2).

In all cases symptom expression of bolls infected by all

six isolates was the same.
In all, three species of Paytophthora have been reported as
causal agents of Phytophthora boll rots from other cotton producing
areas (5, 7).

Since a possibility that different species of

PhytQ-ohthora might be involved in cotton boll rot, studies were made
to determine if any obvious variations could be detected among iso
lates collected.
Morphological observations of six isolates of the fungus from
different areas of the state revealed no obvious differences.

Signi

ficant differences among isolates were found to occur in length and
diameter of sporangia and chlamydospores.

However, since such wide

variations in the dimensions of sporangia and chlamydospores occur
within species, these small differences were of no value in species
identification.
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The six isolate:; grew best on oatmeal cigar (Table 8).

For

isolates A, B, C, E and F the second best growth rate was recorded
on lima bean agar, while the-second best growth rate for isolate D
was on soybean agar, which was the third best for the other isolates.
Growth was also recorded on some of the other media studied, but with
the exception of water agar, which was used in the study of fruiting
structures,

these media could not be recommended for isolate study.

Growth occurred at temperatures ranging from 15 to 35 C (Table
15).

The optimum temperature for growth of all six isolates was

30 C.
The pH range for growth of the six isolates was from 3 to 12
(Table 20).

Maximum growth was recorded at pH 5 for all six isolates.

The isolates failed to grow at pH 2 and 13.

The growth rate for the

isolates at pll 6 to 10 was significantly less than at pH 5 but was
sufficient for use in cultural studies.
Significant differences in growth rate among the isolates were
found to occur in various media and at different temperatures and pH
concentrations.

Also, isolate rankings based on growth on individual

media, temperature and pH when compared to rankings of isolate growth
on all media, temperature and pH were found to be different.

In all

studies there was a tendency for isolates D, E, B and F to grow best
and isolates A and C more poorly.

In the former group isolate D

usually grew better than the other three isolates which varied con
siderably as to their ranking in this group.

In the second, group G

grew less than A in a majority of the cases.

No explanation for this
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difference in growth rate is known, although such variation within a
species is not uncommon.
In a host range study of the six isolates all isolates produced
similar symptoms after inoculation into the 10 species of fruits and
vegetables tested (Table 29).
Results of these studies showed no obvious differences among
the isolates; therefore, all isolates are considered to be of the
same species.
Species identification was done using Tucker's Taxonomy of the
Genus Phytophthora. de Bary (13).

In this study Tucker found that- all

isolates of P. palmivora and j?. parasitica from cotton were pathogenic
when inoculated into healthy cotton bolls.

Three other species,

Phytophthora hydrophila Curzi, Phytophthora mead.il McRae and
Phytophthora nicotianae Breda de Hahn, which resembled P. palmivora
and p. parasitica in their pathogenicity to cotton were also reported.
Studies of growth on culture madia and at different temperatures on
these five species by Tucker showed all isolates to grow best on
oatmeal and lima bean agar and to produce slight to medium growth on
potato dextrose agar in a majority of the cases.

However, in tempera

ture studies a distinct separation of the five isolates into two
groups could be made on the basis of temperature relationships.

It

was found that all isolates of P. parasitica, P. nicotianae and P.
hydrophila grew at 35 C but that none of Che P. palmivora or P. meadii
isolates was able to grow at this temperature.
Through morphological observatr*ons of the high temperature group,
P. nicotianae was found to be identical to P. parasitica but was
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considered a variety on pathogenicity characters.

P. hydrophila was

distinguishable from P. parasitica by the absence of chlamydospores
in culture.
Results presented in this dissertation are in agreement with
the findings of Tucker and were used for the identification of the
Phytophthora sp. isolated from Louisiana cotton fields.
This identification was based on the following:
1. The

isolate was pathogenic on cotton bolls.

2.

isolate grew best on oatmeal and lima bean

The

agar and

poorest on potato dextrose agar.
3.

The

isolate grew at temperatures of 35 C.

4.

The

isolate produced an abundance of chlamydospores.

From the above information, using TuckerTs key as the criterion,
the fungus was tentatively identified as Phytophthora parasitica Dast.
An opinion on identification of the causal agent was submitted
by Dr. D. C. Erwin, Professor, University of California, R.iverside,
at the request of Dr. Pinckard.

After a study of the organism over

a period of time he also concluded that the fungus was Phy tophthora
parasitica Dast.

SUMMARY

1.

Phytophthora boll rot of cotton, reported here for the first time
in Louisiana on cotton, bolls, has been found to occur in 12 of 19
cotton growing areas surveyed in the state.

2.

The causal organism was identified as Phwtophthora parasitica Dast.

3.

Six isolates of the genus Phytophthora from rotted bolls collected
from different cotton producing areas of she state were studied.

4.

All six isolates were pathogenic and produced the same symptoms
when inoculated on healthy cotton bolls.

5.

Morphological observations revealed no obvious differences among
the six isolates.

6 . The perfect stage of isolate C was observed in four-month-old
cultures of the isolate.
7.

The six isolates grew best on oatmeal agar.

8.

The optimum temperature for growth of all six isolates was 30

9.
10.

Maximum growth rate of the six isolates was pH 5.
Growth studies on culture media, and at stated temperatures and
pH showed that significant differences in growth rate occurred
among the isolates.

11.

Host range studies on all six isolates revealed no symptomatic
differences among the isolates.

12.

All evidence indicated that the six isolates were of the same
species.
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